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Summary 
 
The aim of this paper is to explore to what extent social integration influences 
scientists’ research activity and performance. Data were obtained from a survey of 
researchers ascribed to the Biology and Biomedicine area of the Spanish Council for 
Scientific Research, as well as from their curricula vitae. The results provide empirical 
evidence that researchers who were highly integrated within their teams performed 
better than their less integrated colleagues in aspects of research activity such as 
collaboration with the private sector, patenting, participation in domestic funded 
research and development projects, and supervision of doctoral dissertations. 
Nevertheless, highly integrated researchers did not seem to be more prestigious than 
less integrated colleagues, nor did the former’s publications have a higher impact. 
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Introduction 
 
Given the increasing importance of teamwork in contemporary science (BUSH & 
HATTERY, 1956; MERTON, 1968; NOWOTNY, 1989; ETZKOWITZ, 1992), the study of 
contextual factors related to research team structure and dynamics is of great importance 
to understand scientists’ research activity and performance. The influence of the team 
context on individual research performance has been widely addressed in the literature. 
In this connection, factors such as group identity and norms, organisational setting and 
freedom, team size, team structure (characterised in terms of the age, background and 
professional status of team members), selectivity and concentration of resources, team 
longevity and team consolidation have been reported to be factors affecting scientists’ 
research habits, performance, and productivity. REY-ROCHA et al. (2006) reviewed the 
main findings of published work dealing with the effects of social and organisational 
attributes on scientists’ research habits, and on individual performance and productivity. 
 
Many group dynamics researchers have highlighted the need to distinguish between the 
group and the individual in analyses of group dynamics. The study of individual 
characteristics and behaviour is as important as the study of group characteristics and 
behaviour to understand the nature of group dynamics (ASCH, 1952; WORCHEL et al., 
1992). A central notion that is common to both the social identity theory and the self-
categorisation theory is that ‘individuals’ behaviour is qualitatively transformed by their 
definition of themselves in terms of their group membership’ (TURNER & HASLAM, 
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2001). As pointed out by these authors, ‘group memberships are not simply a context 
for individual behaviour but are a part of the psychology of the individual that critically 
shapes the way he or she perceives and interacts with other people in the organisation’. 
 
Conceptual and empirical knowledge gained from the literature on team research in 
areas such as management, sports or psychology can be applied to the study of scientists 
and research teams. SMITH et al. (1994) identified three main clusters of concepts that 
are of interest in upper-echelon research: team demography, process, and organisational 
performance. ‘Demography refers to the aggregated external characteristics of the team, 
such as heterogeneity, tenure, and size, while process concerns the team’s actions and 
behaviours, such as communication, and psychological dimensions, such as social 
integration.’  
 
Social integration has been defined by O’REILLY et al. (1989) as a multifaceted 
phenomenon that reflects ‘the attraction to the group, satisfaction with other members of 
the group, and social interaction among group members’. Social integration and 
cohesion have been linked to concepts such as group pride, team spirit, and teamwork 
(SEASHORE, 1977).  
 
CARRON & BRAWLEY (2000), who studied cohesion in sports teams, remarked that 
cohesion is a group property that can be assessed through both group and individual 
beliefs of group members. The former are what these authors labelled ‘group integration 
beliefs’, a constellation of social perceptions that ‘reflect the individual’s perceptions 
about what the group believes about its closeness, similarity, and bonding as a whole 
and the degree of unification of the group field’. On the other hand, ‘the constellation of 
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social perceptions held by individual members is associated with the manner in which 
the group satisfies personal needs and objectives’; these ‘individual attractions to the 
group’ beliefs ‘reflect the individual’s personal motivations to remain in the group, as 
well as his or her personal feeling about the group’. 
 
Social integration and cohesion are dynamic properties. Thus, the situation of 
individuals within their group, the kind of ingroup relationships they maintain, and their 
degree of integration within the group and with their colleagues change over time, and 
adopt various forms through different stages of the group life history and individual 
membership. Different models of group and membership development have been 
endorsed by group dynamics theoreticians (e.g., TUCKMAN, 1965; GARLAND et al., 
1973; BUDGE, 1981; TUCKMAN & JENSEN, 1997;). Research in the 1980s by MORELAND 
& LEVINE (1982, 1987, 1988) was concerned with group member development rather 
than group development, and these authors suggested that group members go through 
predictable stages of membership, each characterised by concern about a different 
aspect of group life. These changes in concern influence relationships between the 
group members (who try to satisfy their needs and find the most comfortable niche) and 
the group itself.  
 
The field of interpersonal relationships has been studied by LEVINGER (1980), who 
addressed the importance of temporal variables in predicting phases of close 
relationships, and developed a five-stage sequence of phases from initial attraction to 
the end of the relationship. After reviewing previous scholarly work on group 
development and examining diverse models of small group development and revolution, 
WORCHEL et al. (1992) developed a model of group formation and development, and 
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examined how groups develop and whether or not developmental issues affect 
individual, interpersonal, and intergroup behaviours.  
 
Social integration has been related to members’ experiencing higher morale and 
satisfaction and exhibiting greater efficiency in the coordination of tasks (MCGRATH, 
1984; O’REILLY et al., 1989), to higher-quality problem solving (LOTT & LOTT, 1961), 
group performance (CARTWRIGHT & ZANDER, 1968; SHAW, 1981; MCGRATH, 1984), 
productivity and efficiency (HOOGSTRATEN & VORST, 1978), higher goal achievement 
(SHAW, 1981), and superior member satisfaction (LOTT & LOTT, 1961). Smith et al. 
(1994) argued that the logic in existing studies has been that team demography (external 
team characteristics) influences team processes (actions and behaviours), and these 
processes in turn affect organisational outcomes. In a study of high-technology firms, 
they tested three alternative models of the effects of the top management team’s 
demography and process on organisational performance, and found a direct relationship 
between team social integration and performance.  
 
MICHEL & HAMBRICK (1992) used the concept of social integration to explain links 
between average team tenure and diversification strategy and performance in top 
management teams. They proposed that the length of team tenure is a proxy for the level 
of team cohesion, and that cohesion in turn affects performance.  
 
Social integration of scientists has received little attention from scholars of scientific 
and research activity, who are more concerned with studies at the meso and macro level. 
It is nonetheless an issue that, as we have seen, has been the focus of studies across 
various disciplines in group dynamics, but that has been little studied in scientific 
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research teams. NOWOTNY (1989) discussed the place of the individual within the 
research system, noting that the individual scientist is enmeshed in a tight interlinkage 
not only with funding agencies, sponsors, politicians and other agents of the research 
and development (R&D) system, but also, and more closely, with colleagues. As 
Nowotny pointed out, ‘in doing his or her scientific work, the individual scientist is 
more dependent upon the work performed by others than ever before in history’. The 
research team is the most immediate environment for the individual scientist, who must 
adapt to this (variable and competitive) environment, and try to shape it according to his 
or her research interests (NOWOTNY, 1989; KROHN & KÜPPERS, 1990). Scientists spend 
part of their time attempting to interact in the best, most beneficial way with ingroup 
and outgroup colleagues, either to create their own group or to join existing groups, and 
attempting to adapt themselves to the established group norms and dynamics. In this 
connection, factors such as cohesiveness and synergy, and the degree and quality of 
ingroup relationships and interactions, competitions and collaborations, are factors that 
contribute to create a favourable ‘social climate’ for the development of research 
activity. 
 
There are indications that the kind and degree of social integration in research teams are 
factors that can determine scientists’ research activity and performance. For instance, in 
his analysis of Swedish research teams, STANKIEWICZ (1979) reported that the 
relationship between the size and age of the team and output per scientists was 
conditioned, among other factors, by the level of team cohesiveness. 
 
In the present paper our aim is to explore to what extent social integration influences 
scientists’ research activity and performance, particularly their productivity, 
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international visibility, collaboration patterns, participation in funded research projects 
and programs, contribution to the training of junior researchers, and prestige. We looked 
at the population of tenured staff scientists who carry out their research in the Biology 
and Biomedicine area of the Spanish National Research Council (CSIC). 
 
The CSIC —the largest public research organisation in Spain— is organised in eight 
scientific and technical areas. Biology and Biomedicine is one of the most competitive 
areas within the CSIC, with numerous teams and researchers who have attained 
international prestige. It is an area in which, as in many other areas of the Experimental 
Sciences, the researcher is obliged to follow a particular employment and coexistence 
regime in the laboratory (DE LORENZO, 2000), where work patterns and time 
commitments require scientists to work together closely for long periods. As 
ETZKOWITZ (1992) pointed out, referring to groups which do ‘little science’, ‘although 
the laboratory of a research group is a place where members work long hours, it also has 
the function of a ‘club’ where members ‘hang out’ ‘ so that ‘for some the group is a 
‘quasi-family’ as well as a ‘quasi-firm’ ‘. In this context, the individual’s integration 
within the group, and his or her cohesion with the rest of the team, are of prime 
importance. 
 
Within the CSIC, Biology and Biomedicine is an area where personal and therefore 
organisational referents are highly determined by scientists such as Nobel Prize 
laureates SANTIAGO RAMÓN Y CAJAL and SEVERO OCHOA (and the latter’s many 
disciples). The team leader’s personality and leadership style play an important role in 
the configuration of team standards, dynamics and cohesiveness (DE LORENZO, 2000). 
In this organisational context, researchers who are well integrated within their teams 
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will have (according to our hypothesis) a competitive advantage over those who are less 
well integrated. Here we aimed to explore whether researchers who enjoy these 
advantages perform better, and are more productive and prestigious than their 
colleagues who do not. 
 
Our results provide empirical evidence that in the field of Biology and Biomedicine, 
CSIC researchers who were highly integrated within their teams performed better than 
their less well integrated colleagues in some aspects of their research activity such as 
collaboration with the private sector, patenting, participation in domestic funded R&D 
projects, and supervision of doctoral dissertations. However, they did not seem to be 
more prestigious, nor did their publications have a higher impact. 
 
Methods 
 
The method used for this study is a combination of a survey of scientists and content 
analysis of their curricula vitae. The data in this paper are from a population of 357 
researchers ascribed to the Biology and Biomedicine area of the CSIC. A total of 123 
respondents returned usable questionnaires (34.5% response rate), and 113 respondents 
also supplied their CV. The study period comprised the years 1998 to 2002. 
 
A detailed description of the methodology used in this research was published 
previously (REY-ROCHA et al., 2006). The earlier article explains how the concepts of 
‘research team’ and ‘consolidation of research teams’ were defined, the population and 
sample studied, the research instruments used for data collection (electronic survey and 
analysis of scientist’s CV), the variables and the statistical procedures. 
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To study the degree of integration of researchers within their teams, we used the six-
stage scale proposed by WORCHEL and colleagues (1992) to describe the process of 
group formation and development. These stages, designated Group identification (GI), 
Group productivity (GP), Individuation (IN), Decay (DE), Discontent (DI), and 
Precipitating event (PE), affect the conduct of group members and are in turn affected 
by their conduct. The characteristics of the different stages, as described by WORCHEL 
and collaborators, are summarised in the Annex. 
 
Our modus operandi was to obtain the opinions of researchers and ask them to indicate 
which of these stages they felt they were in regarding team membership. Group stage 
was thus considered an indicator of the degree of integration of individuals within their 
teams. 
 
Because of the small number of respondents in the IN, DE, DI and PE stages (Table 1), 
we regrouped Worchel’s six group stages (6GST) to create a three-stage scale (3GST) 
in which the first two stages (GI and GP) corresponded to Group identification and 
Group productivity as in the original scale. The third stage (GDD) comprised the 
different stages in the process of group decay and disintegration: Individuation, Decay, 
Discontent, and Precipitating event. 
 
Differences between researchers were investigated with regard to a) collaboration of 
individual researchers with other research teams (Table 2); b) participation of 
researchers in funded R&D projects or contracts; c) prestige; d) contribution to the 
training of junior researchers through the supervision of doctoral dissertations; e) 
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individual productivity of researchers; and f) impact (see Table 3 for data on factors b to 
f). Information on collaboration was obtained from the survey; data for the rest of the 
factors analysed here were obtained from the participants’ CV. 
 
A further issue analysed in this study is the extent to which relations between the group 
stage and the indicators of individual activity, performance and prestige noted above 
were conditioned by age and seniority. The latter was calculated as the time elapsed 
since individuals obtained their doctoral degree. The three 33.3 percentile groups of 
scientists considered in the present study were a) ‘junior scientists’, i.e., those who 
obtained their doctorate between 6 and 15 years previously (with 2002 as the reference 
year); b) individuals in the middle percentile (degree obtained from 16 to 21 years 
previously), and c) ‘senior scientists’ (doctorate obtained 22 to 41 years previously). 
 
To study the effect of past organizational context and background we created a variable 
called ‘background’ to group individuals on the basis of the duration of their 
employment by the CSIC and their previous background. We recorded the date when 
scientists joined the permanent staff of CSIC, and the time elapsed between the date of 
return to Spain for researchers with stays abroad and the date when they joined the 
CSIC staff. Scientists were considered ‘recently joined’ if they became CSIC staff 
members during the study period or the two years immediately previous to this period 
(i.e., from 1996 to 2002), and as ‘recently returned’ when they joined the CSIC staff in 
the same year as when they returned from a stay abroad, or during the two subsequent 
years. Scientists were then grouped into three categories: a) researchers recently 
returned from abroad who had recently joined the CSIC staff, b) scientists who had 
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recently joined the CSIC after holding another domestic position, and c) individuals 
who had joined CSIC staff before 1996.  
 
Principal components analysis for categorical data (CATPCA) was used to identify and 
summarize relationships between the different variables. This analysis allows a mix of 
variables with different measurement levels (numeric, ordinal or nominal) to be 
included in the analysis, and makes it possible to reduce the original set of variables to a 
smaller set of non-correlated components that represent most of the information found 
in the original variables. The outcome of CATPCA is interpreted by reading a two- or 
three-dimensional plot in which component loadings are shown as the orientation of 
lines along the principal axes. The relationships between variables represented by their 
correlations with the principal components are displayed by vectors pointing towards 
the category with the highest score. The length of a vector reflects the importance of the 
variable: the longer the vector, the more variance the variable accounts for. The angle 
between two vectors reflects the correlations between the variables they represent: the 
more orthogonal the vector, the less correlated the variables are. The analyses were 
carried out with variables that showed significant differences between categories. These 
differences were found by comparing samples with non-parametric tests, as the data 
were not normally distributed. For qualitative variables, chi-squared values were 
obtained with exact methods using the Monte Carlo test. For quantitative variables we 
used the Kruskal-Wallis H test and the Mann-Whitney U test. 
 
Statistical analyses were done with the Statistical Package for Social Sciences (SPSS) 
for Windows. Descriptive statistics are given as the average ± standard deviation, the 
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range (in parentheses) and the median. Differences were considered significant when 
α<0.05. 
 
Results 
 
More than half (54.5%) of the researchers surveyed considered themselves to be in the 
group productivity stage, i.e., the highest level of individual integration within the team. 
A quarter or them (25.2%) reported being in the group identification stage, i.e., the stage 
immediately previous to GP in the process of integration, which represents the 
beginning of individual integration within the team. Slightly more than one in ten 
researchers (12.2%) indicated they were in one of the stages of group decay and 
disintegration (Table 1). 
 
TABLE 1 
 
Table 2 shows the percentage of researchers who collaborated with other research teams 
and private companies or institutions, along with the average number of collaborations 
per researcher. Almost all respondents were involved in at least one collaboration with 
another research team during the five-year period studied here. In general, values were 
found to be slightly higher for individuals in stage GP, but no significant differences 
were found in the average number of collaborations per researcher with other domestic 
or foreign teams.  
 
TABLE 2 
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With respect to collaborations with private companies or institutions, the picture was 
slightly different from collaboration with other research teams. Of note was the 
difference in the percentage of individuals involved in such collaborations, which was 
much higher among GP researchers. Although no significant differences were found in 
the average number of collaborations per researcher, the total number of collaborations 
was significantly higher in GP than in GI researchers, with intermediate values for GDD 
scientists. 
 
TABLE 3 
 
Table 3 shows indicators of scientists’ activity, productivity, impact and prestige. 
Significant differences among individuals in different stages were found with respect to 
a) research activity, as indicated by the number of participations in funded R&D 
projects or contracts, b) technological productivity, measured in terms of patents 
granted, and c) training activity, measured in terms of number of doctoral dissertations 
supervised. 
 
Researchers in stage GP participated in more projects than their colleagues, the 
difference reflecting their greater participation in domestic projects. Scientists in stages 
GP and GI comprised the only group for which patenting activity was recorded, with 
significantly more patents granted to researchers in stage GP. These scientists also 
supervised significantly more doctoral dissertations than their colleagues in stage GI, 
with intermediate values for GDD scientists. 
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No significant differences were found with respect to a) scientific productivity per 
capita, measured in terms of articles in scientific journals, books, book chapters, 
contributions to conferences and congresses, and other publications; b) impact, 
measured as the average expected impact factor (AEIF) for each author, the maximum 
expected IF for each author, and the expected IF of articles; and c) prestige, measured as 
three different indicators: the number of international journals for which they served as 
reviewers or members of the editorial board during the five-year study period, the 
number of times they had served as evaluators or members of peer review panels for 
international R&D projects or programmes, and the number of scientific awards 
received during their entire professional career. Individuals in stage GP had, in general, 
slightly higher average values for productivity and prestige indicators, whereas impact 
was slightly higher for GI scientists. 
 
Figure 1 shows the two-dimensional component loadings plot obtained with CATPCA 
to summarize the relationships between the degree of integration of researchers within 
their team (indicated by group stage) and indicators of research performance and 
productivity. The plot illustrates the correlation between group stage and the number of 
dissertations supervised, and the weaker correlation with the number of participations in 
domestic R&D projects and the number of patents granted. The figure also shows that 
stage GI was associated with the lowest values for all three indicators. The number of 
dissertations was the most significant of these variables in terms of explained variance, 
and was also the variable that best discriminated between individuals in different stages, 
as shown by its correlation with group stage.  
 
FIGURE 1 
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The level of integration within the teams correlated significantly with age and seniority, 
as well as with professional background (Table 4). Researchers in stage GI were 
significantly younger on average than their GP colleagues, and had held their doctorate 
for significantly less time, with GDD researchers showing intermediate values in both 
variables. More than two thirds (69.0%) of the scientists in stage GI were ‘recently 
joined’ staff members, i.e., they had joined the CSIC staff during the study period or 
during the two previous years. Most of them (75%) joined the CSIC staff soon after 
returning from a stay abroad. In contrast, most GP and GDD researchers had joined the 
CSIC staff before 1996. 
 
TABLE 4 
 
Figure 2 shows the CATPCA component loadings plot that summarizes the 
relationships between group stage and the variables age, seniority and background. All 
had a positive component loading in the first dimension, i.e., a common factor 
correlated positively with all variables. The second dimension, in contrast, separated the 
variables. Age and seniority correlated highly and formed a bundle with negative 
loading on the second dimension. The vectors in this bundle were orthogonal to the 
group stage vector (which had a large positive loading on the second dimension), 
reflecting a poor correlation. Background, although correlated with the other variables, 
was strongly associated with the first dimension and may therefore provide useful 
information about the ‘common factor’. 
 
FIGURE 2 
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Univariate analysis of the relationship of age, seniority and background with indicators 
of scientific activity, performance, productivity, impact and prestige showed that only 
impact factor (IF) and the number of dissertations supervised were influenced by these 
individual factors (see REY-ROCHA et al., 2006, Table 4). These results showed that a) 
most senior and older researchers attained lower IF values than the rest of their 
colleagues; b) most junior and younger researchers supervised significantly fewer 
dissertations during the five-year study period; c) scientists who had recently joined the 
CSIC staff and who had recently returned from abroad had a higher average expected IF 
(AEIF); and d) scientists who joined the CSIC staff before 1996 supervised significantly 
more dissertations.  
 
To further elucidate the role of the degree of integration of researchers within their 
team, we considered the joint effects of variables that showed significant correlations 
individually. Principal components analysis for categorical data was used to find 
interactions between group stage, individual characteristics (age, seniority and 
background) and indicators of activity, performance and productivity. Age, background 
and seniority were found to be highly correlated, and because their effect on the overall 
relationship was similar, only the latter was included in the analysis. Although none of 
the three indicators of impact was included in the previous analysis (Figure 1) because 
they showed no statistically significant relation with group stage (Table 4), in the 
present analysis we included the AEIF of authors since univariate analysis detected 
significant differences in this parameter based on seniority, the individual variable 
considered here (REY-ROCHA et al. 2006).  
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Figure 3 shows the results of this analysis. The three-dimensional component loadings 
plot illustrates the relationships between group stage, seniority, and indicators of 
performance and productivity (i.e. number of patents granted, number of doctoral 
dissertations supervised, number of participations in R&D projects or contracts, and 
author AEIF). The plot showed a positive component loading on the first dimension for 
all variables (indicating a common factor that correlated positively with all of them) 
except AEIF of authors, which showed a low (negative) correlation with the other 
variables. The second and third dimensions, in contrast, separated the variables. 
Participation in domestic R&D projects and patenting correlated highly and formed a 
bundle with positive loading on the second dimension and negative loading on the third, 
while the number of dissertations showed positive loading in both second and third 
dimension. 
 
Being in the GP stage was therefore associated with higher technological productivity, 
higher participation in domestic R&D projects, and higher training activity, but not with 
a higher impact. The correlations between group stage and the dependent variables (i.e., 
number of dissertations supervised, number of patents granted, and participation in 
funded domestic R&D projects) were similar to those found in the analysis (Figure 1) in 
which seniority was not considered a predictive variable. The direction of the effect of 
seniority was the same as for the effect of group stage. Of note was the high correlation 
between seniority and the number of dissertations supervised, and its poor correlation 
with patenting and participation in domestic projects. 
 
FIGURE 3 
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In summary, the degree of integration of CSIC scientists within their team in the area of 
Biology and Biomedicine correlated with their training activity and their participation in 
domestic R&D projects, as well as with their scientific relationships with private 
companies and their technological productivity. Training activity correlated positively 
with seniority and background, such that senior scientists who had joined the CSIC staff 
before 1996 supervised more doctoral dissertations than junior colleagues who joined 
the CSIC more recently. The GP stage, in which personal feelings and behaviours in 
relation to the team are characterised by cautious compromise with the group and 
individual attention towards group productivity, resulted in higher individual 
performances in these indicators. 
 
Discussion and conclusions 
 
The use of group stage as an indicator of integration within the group makes it possible 
to investigate how the social relationships within the ingroup and the dynamic process 
of membership can affect work conditions, behaviour, and ultimately researchers’ 
performance. Nevertheless, the results reported here must be viewed with caution. Our 
results and the conclusions we have drawn concern the particular sample we studied, 
and should not be considered predictive of the inferences that might be drawn for other 
researchers and other R&D frameworks. The multivariate analysis performed with the 
present data is exploratory in nature, and should be viewed as an initial attempt to 
illustrate the patterns of relationships between social integration, research activity and 
individual performance of researchers. Particular caution is needed in interpreting the 
relationships between factors, as they are not necessarily causal. Further work, including 
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qualitative research, may help to obtain a better understanding of the relationships and 
connections between contextual and individual factors. 
 
In a earlier study (REY-ROCHA et al., 2006), the level of team consolidation was found 
to correlate with the more academic-oriented quantitative indicators of scientific 
productivity (such as the number of papers published in journals indexed by Journal 
Citation Reports and their expected IF), academic prestige, and collaboration with other 
teams. Here, integration within the team was found to correlate with more 
technologically-oriented or applied activities such as patenting and working with the 
private sector. One would wonder whether this is a reflection of the evolution towards 
more applied research, or towards activities that are seen as more relevant or possibly 
more profitable, as individuals evolve towards stages of greater integration within their 
team. A further question worth considering is to what extent a move towards more 
applied research and relationships with the private sector imply a step forward in their 
career for more experienced and senior researchers in Biological and Biomedical 
research. 
 
Although Worchel’s GP stage is characterised by less antagonistic behaviour in 
members’ interactions with other groups than stage GI, no differences were found in our 
sample between these two stages in the number of collaborations between individuals. 
The greater integration of scientists within their team seems to facilitate establishing 
contacts and collaborations with the private sector, but not with other research teams. 
Thus, collaboration with other teams, or at least with teams from the same country, 
seemed to be influenced more by the level of consolidation of research teams (REY-
ROCHA et al., 2006) than by the level of integration of researchers within them. In this 
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regard, it would be interesting to investigate the extent to which their situation within 
the team may affect their role in these collaborations, or the intensity and quality of their 
contribution to collaborative work. 
 
On the other hand, collaboration with private companies or institutions seemed to be 
fostered by individuals’ degree of integration within their team rather than by group 
characteristics of development and consolidation, such that participation in these 
collaborations may be reserved for more senior, integrated team members. One of the 
reasons for this may be that the private sector, when it wishes to establish collaboration 
with a research team, may find it more desirable to contact more experienced scientists 
at the stage of maximum group productivity than to assess the potential payoffs of such 
collaboration on the basis of the characteristics of the team the GP individual represents. 
 
Researchers in groups they felt were in different stages of decay and disintegration 
shared a focus on the individual (WORCHEL et al., 1992). These researchers felt that the 
present group did not meet individual needs and were dissatisfied with the group, 
because their personal goals and demands for personal recognition had acquired 
relevance. Therefore this group, which comprised slightly more than one tenth of the 
sample, was made up of individuals who are likely to be more mobile. These 
individuals tend to seek niches for themselves, a behaviour that includes seeking 
integration in other team, and are highly active in choosing their collaborators, 
especially in foreign research teams and the private sector. NOWOTNY (1989) remarked 
that this ‘freedom of scientific association is important in that it allows scientists to 
switch research fields and to react swiftly to new developments. On the other hand, it is 
worth wondering whether this twelve percent of the researchers in our sample represents 
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a collective of dissatisfied professionals who are ready to escape from the situation by 
moving into a new niche in a different group, or even by leaving the R&D system 
altogether. Monitoring this group would allow R&D managers to determine how many 
individuals are likely to move into the research fronts within the field, where their work 
will centre on the most novel and innovative research lines, and which percentage is 
likely to consist of individuals who feel disillusioned, unhappy and demotivated.  
 
Better integration is also linked to higher performance in the training of doctoral 
students. The training of future scientists thus seems to be favoured (at least in 
quantitative terms) not only by a high level of consolidation of the team in which 
doctoral students receive their training, but also by the extent to which the dissertation 
supervisor is socially well integrated within the group. 
 
An issue that needs further study is why the degree of consolidation of research teams 
does not seem to foster participation in funded R&D projects (an aspect discussed in 
Rey-Rocha et al., 2006), whereas individual integration within the group does, 
particularly for nationally-funded research. Do older, more senior individuals who are 
better integrated possess more or better professional contacts that are likely to enhance 
their chances of success in applying for financial support for their projects? Is this likely 
to be true particularly at the national level, where the quality of the social networks can 
have a significant influence? 
 
We believe that our results are consistent with the hypothesis that researchers who are 
well integrated within their teams will have a competitive advantage over those who are 
less integrated. An earlier study (REY-ROCHA et al., 2006) illustrated how membership 
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in a consolidated, well-established research team provides researchers in the Biology 
and Biomedicine field of the CSIC with a competitive advantage compared to their 
colleagues in non-consolidated teams. Further research is needed to understand how the 
combination of different factors involved in group dynamics can affect scientists’ 
research activity and performance. Our next step will be to analyse how the combined 
effect of the level of team consolidation and the degree on integration of researchers 
within their teams may affect the research activity, performance, productivity and 
prestige of scientists. 
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Tables and Figures 
 
 
Table 1: Distribution of researchers according to group stage 
Group Stage n % 
Group identification (GI) 31 25.2 
Group productivity (GP) 67 54.5 
Group decay and disintegration (GDD) 15 12.2 
          Individuation (IN) 8 6.5 
          Decay (DE) 2 1.6 
          Discontent (DI) 5 4.1 
          Precipitating event (PE) 0 0 
No response 10 8.1 
Total 123 100.0 
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Table 2. Collaboration indicators for researchers in different group stages 
 % Yes  Mean rank  Average number of collaborations per researcher 
 GI GP GDD  GI GP GDD  GI GP GDD 
Collaborations with other teams 
Domestic teams 93.5 97.0 100  49.7 61.4 52.4  2.6±2.0 (0-8) 2 3.4±2.3 (0-10) 3 2.6±1.6 (1-6) 2 
Foreign teams (total) 87.1 95.5 93.3  48.9 60.1 59.8  2.8±2.2 (0-9) 2 4.3±3.9 (0-19) 3 3.9±3.1 (0-10) 4 
Bilateral (with EU teams) 77.4 77.6 86.7  52.8 58.3 60.1  1.6±1.6 (0-6) 1 2.0±2.1 (0-10) 1 2.1±2.7 (0-7) 1 
Bilateral (with non-EU teams) 58.1 68.7 46.7  51.4 61.4 48.9  0.9±0.9 (0-3) 1 1.6±1.7 (0-7) 1 1.3±2.3 (0-9) 0 
Multinational teams 29.0 37.3 26.7  52.5 59.7 54.0  0.3±0.5 (0-1) 0 0.7±1.2 (0-8) 0 0.6±1.3 (0-5) 0 
Total 100 98.5 100  47.1 61.2 58.8  5.4±3.4 (1-13) 4 7.6±5.4 (0-25) 6 6.5±3.3 (2-13) 7 
Collaborations with private companies or institutions 
Domestic 22.6 41.8 33.3  48.5 60.4 59.2  0.3±0.5 (0-2) 0 0.6±0.9 (0-3) 0 0.7±1.0 (0-2) 0 
Foreign 9.7 22.4 6.7  52.8 60.2 51.2  0.1±0.3 (0-1) 0 0.3±0.5 (0-2) 0 0.1±0.2 (0-1) 0 
Total (*) 32.3 53.7 33.3  47.0 62.1 54.7  0.3±0.5 (0-2) 0 0.9±1.1 (0-5) 1 0.7±1.1 (0-3) 0 
(*) Significant differences Mann-Whitney test (α<0.05):  GP > GI 
GI: group identification; GP: group productivity: GDD: group decay and disintegration 
EU: European Union 
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Table 3. Performance, productivity, impact and prestige indicators for researchers in the different group stages 
 Mean rank  Average 
 GI GP GDD  GI 
(n=29) 
GP 
(n=62) 
GDD 
(n=13) 
Participation in funded R&D projects or contracts 
- Number domestic projects* 43.3 59.6 38.96  4.5±1.9 (1-9) 4 5.9±2.4 (2-13) 6 4.3±1.7 (2-8) 4 
- Number international projects 50.3 55.0 45.42  1.5±1.7 (0-5) 1 1.8±2.1 (0-10) 1.5 1.1±1.1 (0-3) 1 
- Total* 44.4 59.5 37.23  6.0±2.4 (2-12) 6 7.8±3.4 (3-17) 7 5.4±2.7 (2-11) 5 
Scientific and technological productivity 
- Number journal articles (total)  44.1 58.5 43.3  12.8±9.8 (3-46) 10 16.4±10.4 (1-45) 13.5 13.5±12.2 (2-40) 9 
    Number articles in JCR-journals  44.9 57.6 44.8  12.0±9.3 (3-43) 10 15.3±10.1 (1-44) 13 13.2±12.1 (2-40) 9 
    Number articles in non-JCR journals 51.1 55.9 39.2  0.7±1.1 (0-4) 0 1.0±1.7 (0-9) 0 0.3±0.9 (0-3) 0 
- Number books and book chapters 47.0 53.1 61.9  1.1±2.1 (0-10) 0 1.3±1.8 (0-8) 1 3.0±5.9 (0-22) 1 
- Number patents* 46.5 57.3 43.0  0.1±0.4 (0-2) 0 0.6±1.2 (0-6) 0 0 
- Number other documents 51.2 52.8 53.6  0.03±0.2 (0-1) 0 0.1±0.6 (0-3) 0 0.2±0.8 (0-3) 0 
- Number contributions to conferences and congresses 47.5 51.3 45.6  10.7±9.3 (0-38) 8 12.8±12.8 (0-79) 11 9.7±7.4 (0-26) 10 
Impact 
- Average expected IF authors 58.8 50.6 47.8  6.5±3.1 (2.5-15.5) 5.2 5.6±3.0 (1.3-15.8) 5.1 5.1±1.8 (2.4-7.9) 5.3 
- Maximum expected IF author  59.9 52.2 37.6  13.8±6.7 (3.6-29.5) 13.2 12.9±8.2 (1.8-36.2) 10.8 10.0±6.7 (4.5-30.7) 7.7 
- Expected IF articles (n=1470 articles) 775.5 725.1 711.7  5.8±4.7 (0.5-29.5) 4.6 5.3±4.4 (0.2-36.2) 4.0 5.2±4.5 (0.4-30.7) 4.0 
Training of new researchers 
- Number dissertations supervised** 38.3 59.1 47.9  1.0±1.2(0-4) 0.5 1.9±1.5(0-6) 2 1.4±1.4(0-5) 1 
Prestige 
- Reviewer or editorial board member of international 
journals (number of journals) 
51.5 53.8 48.6  3.2±4.8 (0-19) 0 3.5±5.0 (0-19) 1 2.2±2.8 (0-8) 0 
- Serving as evaluator or member of peer review panel 
for international R&D projects 
49.5 54.4 50.1  0.8±1.7 (0-8) 0 1.0±2.0 (0-9) 0 0.5±1.0 (0-3) 0 
- Scientific awards received 47.7 53.7 57.3  0.5±0.9 (0-3) 0 1.1±1.9 (0-7) 0 1.2±1.9 (0-6) 0 
Significant differences Mann-Whitney test (α<0.05):       *GP>(GI=GDD), **GP>GI 
GI: group identification; GP: group productivity: GDD: group decay and disintegration 
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Table 4. Distribution of researchers based on group stage and individual variables 
 Group Stage 
 GI  GP  GDD 
  n %  n %  n % 
Age (years)              χ2=12.63  α=0.01 
32-40 (n=21) 12 41.4  7 11.3  2 15.4 
41-50 (n=57) 13 44.8  36 58.1  6 46.2 
>50 (n=34) 4 13.8  19 30.6  5 38.5 
     Average * 42.9±5.4 (34-57) 42  48.5±7.7 (35-67) 47  46.5±6.6 (38-60) 46 
Seniority                   χ2=10.21  α=0.04 
Junior (n=39) 17 58.6  17 27.4  5 38.5 
Medium (n=38) 9 31.0  22 35.5  4 30.8 
Senior (n=35) 3 10.3  23 37.1  4 30.8 
     Average * 14.9±4.8 (6-26) 14  20.2±7.4 (7-39) 19.5  18.4±7.2 (9-34) 17 
Background            χ2=19.29  α=0.001 
RecAbr (n=20) 12 41.4  7 11.3  1 7.7 
RecDom (n=19)  8 27.6  8 12.9  3 23.1 
NotRec (n=73) 9 31.0  47 75.8  9 69.2 
*  Significant differences Mann-Whitney test (α<0.05):  GP > GI 
GI: group identification; GP: group productivity: GDD: group decay and disintegration. 
RecAbr: researchers recently returned from abroad who had recently joined the CSIC staff; RecDom: scientists who had recently joined the CSIC after 
holding another domestic position; NotRec: individuals who had joined CSIC staff before 1996 
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Figure 1. Relationships between group stage and indicators of performance and productivity 
 
3GST: group stage; GI: group identification; GP: group productivity: GDD: group decay and 
disintegration; DISS: doctoral dissertations supervised; PROJdom: participation in domestic R&D 
projects or contracts; PAT: patents granted. 
CATPCA model summary: Cronbach’s alpha: 0.86. Variance accounted for: Total (eigenvalue) 2.3; % of 
variance 78.5% (Dimension 1= 51.5%; Dimension 2 = 27.0%). Variance accounted for (variables): DISS 
0.98; PAT 0.74; PROJdom 0.64; 3STG (Supplementary variable) 0.11.  
Correlations of transformed variables: 
 PAT PROJdom DISS 
3GST 0.18 0.19 0.31 
PAT 1.00 0.35 0.21 
PROJdom  1.00 0.26 
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Figure 2. Relationships between group stage and age, seniority and background 
 
3GST: group stage; GI: group identification; GP: group productivity: GDD: group decay and 
disintegration; BCKG: background; RecAbr: researchers recently returned from abroad who had recently 
joined the CSIC staff; RecDom: scientists who had recently joined the CSIC after holding another 
domestic position; NotRec: individuals who had joined CSIC staff before 1996; AGE: age; SENI: 
seniority. 
CATPCA model summary: Cronbach’s alpha: 0.95. Variance accounted for: Total (eigenvalue) 3.5; % of 
variance 88.0% (Dimension 1 = 66.2%; Dimension 2 = 21.8%). Variance accounted for (variables): STG 
0.98; SENI 0.90; AGE 0.88; BCKG 0.76.  
Correlations of transformed variables: 
 BCKG SENI AGE 
3GST 0.38 0.24 0.27 
BCKG  0.70 0.67 
SENI   0.86 
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Figure 3. Relationships between group stage, seniority, and indicators of performance and productivity 
 
3GST: group stage; GI: group identification; GP: group productivity: GDD: group decay and 
disintegration; SENI: seniority; PROJdom: participation in domestic R&D projects or contracts; PAT: 
patents granted; DISS: doctoral dissertations supervised; AEIF: Average expected impact factor. 
CATPCA model summary: Cronbach’s alpha: 0.94. Variance accounted for: Total (eigenvalue) 3.4; % of 
variance 84.2% (Dimension 1 = 40.6%; Dimension 2 = 23.4%; Dimension 3 = 20.2%). Variance 
accounted for (variables): DISS 0.98; AEIF 0.97; PAT 0.73; PROJdom 0.70; 3STG (Supplementary 
variable) 0.18; SENI (Supplementary variable) 0.22.  
Correlations of transformed variables: 
 3GST SENI AEIF PAT PROJdom DISS
3GST 1.00 0.30 -0.07 0.27 0.29 0.33 
SENI  1.00 -0.25 0.13 0.10 0.42 
AEIF   1.00 -0.18 -0.09 -0.11
PAT    1.00 0.35 0.21 
PROJdom     1.00 0.26 
DISS      1.00 
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Annex. Characteristics of the stages in group formation (adapted from Worchel et al., 1992) 
Stage Personal feelings and behaviour Group and intergroup behaviour 
I – Discontent − Focus on the individual 
− My present group is not meeting my needs 
− Alienation, sense of not belonging to or not fitting to any group 
− Helplessness and hopelessness 
− Estrangement 
− Cases of violence aimed at expressing frustration or seeking attention 
− Drop out 
− Decline and inequality of participation in group activities 
− Lack of involvement 
− Passivity 
II – Precipitating 
event  
− Symbolizes issues that lead to dissatisfaction with the group 
− Gives alienated individuals hope that the situation can change 
− Reduces feelings of helplessness 
− Separates those who are loyal to the original group from those who are alienated from the 
group 
III – Group 
identification 
− Focus on the group 
− Interest in group history and roots 
− Perceived ingroup homogeneity 
− Public demonstration to their loyalty to the group 
− The group becomes an important part of the individual’s personal identity 
− Sense of power and security 
− Increases personal activity level 
− Future is viewed with optimism 
− Begins the development of the new group 
− Drawing of clear ingroup-outgrup boundaries 
− Establishing of a central dogma or theme for the group 
− Identifying group norms and structure 
− Centralizing leadership 
− Boundaries closed to penetration. Discouraging one-to-one interaction with outgroup members 
− Competition instead of cooperation with outgroups 
− Conformity 
− Perception that the group is powerful, legitimate, and moral 
− Groupthink process (premature consensus seeking possibly leads to poor decision making 
IV – Group 
productivity 
− Focus on the group 
− Attention is turned towards group productivity 
− Realizing that the group cannot exists in isolation, nor can group doctrine remain so extreme 
− Cautious compromise 
− Identifying group goals and tasks 
− Modest goals ensuring group success 
− Tasks oriented, les attention to the socio-emotional climate of the group 
− Interaction with outgroups less antagonistic 
− Equality as opposed to equity 
− Contribution by all groups members expected, rewards shared equally among members 
V –Individuation − Attention shifts to the individual group member 
− Relevance of personal goals 
− Individuals demand personal recognition 
− Greater personal freedom is demanded 
− Individuals begin to compare themselves with other ingroup members and with outgroup members 
− Begin to explore opportunities for membership in other groups 
− Development of a standard to decide whether to leave or remain in the group 
− May use the threat of defection to achieve concessions 
− Equity norms are pushed 
− System of awards to recognize individual members 
− Group structure may be altered and relaxed 
− Desired cooperative interaction with outgroups 
− Leadership more diffuse and less centralized 
VI – Decay − Begin to question the value of the group 
− Focus on personal sacrifices involved in group membership rather than the advantages of group membership 
− Honesty and ability of leaders is questioned 
− Failure blamed on the group and its leaders. Success attributed to personal effort and/or external factors 
− Distrust among members 
− Members begin to hoard resources 
− The group begins to disintegrate  
− Competition among individual members and among subgroups escalates 
− Increased contact with outgroups 
− New members invited to the group 
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